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2a)D This action is FINAL. 2b)S This action is non-final. 
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DETAILED ACTION 
Claim Objections 

1 . Claims 5-33 are objected to because of the following informalities: Since 
the claims are written each with a separate preamble it appears that they are 
independent claims, however they have been charged as dependent claims. If 
the Applicant desires the claims to be independent (i.e. a separate preamble for 
each claim) then the limitations of any other claims referred to in the claim should 
be copied into the claim instead of referring to the number. If the Applicant 
desires to make the claims dependent then there should not be separate 
preambles for the dependent claims and the Applicant should insure that there is 
adequate antecedent basis for all of the limitations. For example, the manner in 
which line 1 of claim 10 is written "of calculating the second-order eigenfaces" 
lacks antecedent basis. Appropriate correction of these matters is required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude With one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 2,4,10-21,24-25, and 28-29 are rejected under 35 U.S.C. 112, 
second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. 

Claim 2 recites the limitation "the lighting-invariant face descriptor" in line 
7. There is insufficient antecedent basis for this limitation in the claim. 

Claim 4 recites the limitation "the view-angle-invariant face descriptor" in 
line 9. There is insufficient antecedent basis for this limitation in the claim. 
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Claim 10 and 1 1 recite the limitation "the second-order eigenfaces" in line 
1. There is insufficient antecedent basis for this limitation in the claim. 

Claim 12 recites the limitation "the quantization step" in line 4 and "said 
divided values" in line 7. There is insufficient antecedent basis for these 
limitations in the claim. 

Claim 13 recites the limitation "the quatization step" in line 5 and "said 
divided values" in line 8. There is insufficient antecedent basis for these 
limitations in the claim. 

Claim 14 recites the limitation "getting the recovered adjusted second- 
order eigenface" in line 3, "the said quantization step" in line 5. There is 
insufficient antecedent basis for these limitations in the claim. 

Claim 15 recites the limitation "the recovered adjusted first-order 
eigenface" in line 3. There is insufficient antecedent basis for this limitation in the 
claim. 

Claim 16 recites the limitation "the training images" in line 4, and "said 
quantization step" in line 7. There is insufficient antecedent basis for these 
limitations in the claim. 

Claims 17-18 recite the limitation "the training images" in line 4, and "said 

♦ 

quantization step" in line 7. There is insufficient antecedent basis for these 
limitations in the claims. 

Claim 19 recites the limitation "the training images" in line 4, "said 
quantization step" in line 7, and "the training set" in line 11. There is insufficient 
antecedent basis for these limitations in the claim. 
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Claims 20-21 , 24-25 recite the limitation "the training face images" in line 

3. There is insufficient antecedent basis for this limitation in the claim. 

Claims 28-29 recite the limitation "the corresponding code word" in line 4. 
There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

5. Claims 1-33 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Wang et al. "Experimental Results of Face Description Based on the 2 nd -order 
Eigenface Method' (hereinafter "Wang") cited in the Information Disclosure 
Statement filed 04/21/04. 

Regarding claim 4, Wang discloses a method of extracting features for 
view-angle-invariaht face description, comprising the steps of: getting adjusted 
first -order eigenfeatures (section 3 lighting-invariant and view-angle-invariant 
face description, first sentence of section 3.1 discloses getting first-order 
eigenfeatures, and section 3.2 discloses eigenface adjustment); getting adjusted 
second -order eigenfeatures (first sentence of section 3.1 discloses getting 
second-order eigenfeatures, and section 3.2 discloses eigenface adjustment); 
quantizing said adjusted first -order eigenfeatures (section 3.3 paragraph under 
equation 10); quantizing said adjusted second -order eigenfeatures (section 3.3 
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paragraph under equation 10); selecting features to construct face descriptor to 
describe faces from said quantized first-order and second -order eigenfeatures 
(section 3.1); and coding said selected eigenfeatures in the view-angle-invariant 
face descriptor (section 3, further the whole article deals with coding of moving 
pictures). 

Claims 1-3 disclose limitations that have already been addressed in the 
rejection of claim 4. 

Claims 5-33 are all disclosed in sections 2 and 3 of Wang. 

Claim Rejections - 35 USG § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

7. Claim 1-2,5,8,14,16-17,22,24, and 26-28 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Moghaddam et al. USPN 5,710,833 
(hereinafter "Moghaddam"). 

Claim 2 discloses, "a method of extracting features for lighting-invariant 
face description, comprising the steps of: getting adjusted second -order 
eigenfeatures of a face image; quantizing said adjusted second-order 
eigenfeatures; selecting features to construct face descriptor to describe faces 
from the said quantized second -order eigenfeatures; and coding said selected 
eigenfeatures in the lighting-invariant face descriptor." 
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Moghaddam discloses a method to detect, recognize, and encode various 
types of complex, multifeatured entities such as human faces (col. 1 lines 10-15). 
Moghaddam recites a contrast normalization module processes the centered 
face to compensate for variations in the input imagery arising from global 
illumination changes (col. 11 lines 24-29). Following the contrast normalization 
the face is processed by the feature extraction module 204 projecting the face 
vector onto a set of eigenfaces for purpose of recognition recognition (col. 1 1 
lines 36-39). These steps correspond to getting adjusted eigenfeatures of a face 
image. Moghaddam further recites that the adjusted face image (and/or the 
reconstructed face and/or the input image, processed by the feature extraction 
module 204 into projection coefficients) can be encoded by an encoder module 
212 for maximum efficiency in representation (col. 1 1 lines 55-60). This is done 
by selecting features and quantitizing the normalized coefficients (col. 1 1 line 64- 
col. 12 line 14). As this method is compensating for light variation it reads on the 
lighting invariant face descriptor. 

Moghaddam does not explicitly use the term second-order eigenfeatures, 
however these second order eigenfeatures represent eigenfeatures that take into 
account the variations of lighting. Thus as Moghaddam discloses eigenfeatures 
that account for variations in lighting these can be read as the 2 nd order 
eigenfeatures. 

All of the limitations of claim 1 have already been addressed with the 
rejection of claim 2. 



Application/Control Number: 10/020,293 Page 7 

Art Unit: 2625 

Regarding claims 5 and 8 columns 5-8 discloses density estimation of the 
eigenspace decomposition (see especially equation 8 of col. 7). 

Regarding claim 14 and 16-17, Moghaddam discloses these limitations in 
the paragraph bridging cols. 11-12 and also column 3 lines 23-32. 

Regarding claim 22, Moghaddam discloses getting the Euclidean 
distances of eigenfeatures and choosing the best pair of matching faces 
(paragraph bridging cols. 5-6). 

Regarding claim 24, Moghaddam discloses classifying the eigenfeatures 
into bit allocations (paragraph bridging cols. 11-12) and using an entropy coding 
method (col. 7 lines 12-43). 

Regarding claim 26, Moghaddam does riot explicitly disclose Huffman 
coding. Huffman coding is well known in the art of facial recognition thus the 
examiner declares official notice. The motivation for using Huffman is that it is a 
proven method for coding. 

Regarding claim 27, Moghaddam discloses an arithmetic coding method 
(col. 7 lines 12-43). 

Regardirig claim 28, Moghaddam does not explicitly disclose looking up 
the code table for each quantitized eigenfeature and using the corresponding 
code word to represent the quantitized eigenfeature, however it is well known in 
the art of facial recognition to do so, thus the examiner declares official notice. It 
would be obvious to use a code word to represent the quantitized feature to allow 
for coding more efficiently. 



Application/Control Number: 10/020,293 Page 8 

Art Unit: 2625 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

USPN 6,430,306 Slocum et al. System and Methods for identifying images 
(see especially col. 8 lines 1 0-65 dealing with taking a mean of a set of training 
faces to form adjusted eigenface methods). 

USPN 5,164,992 Turk et al. Face Recognition System. 

Contact Information 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to John B Strege whose telephone number is 
(703) 305-8679. The examiner can normally be reached on Monday-Friday 
between the hours of 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Bhavesh Mehta can be reached on (703) 308-5246. The 
fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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